INTRODUCTION
Infertility is defined as not being able to get pregnant after one year of unprotected intercourse (or six months if a woman is 35 or older). (1) (2) (3) Women who can get pregnant but are unable to stay pregnant may also be infertile. (1) (2) (3) Reported prevalence of infertility rates vary, but most are around15% of couples after one year of unprotected intercourse. (2, 3) Fertility decreases with age for both men and women, declining around 35 years. (3) For women, by the age of 40 their fertility has decreased significantly and some report this as falling by half. (3) Pregnancy success rates (or conception rates) can be reported by cycle (e.g., the rate per month) or cumulatively (chances of conceiving over a period of time). These rates are very different, and care needs to be taken to ensure clear reporting of rates so that confusion does not occur. Rates are also different for natural conceptions and assisted reproductive conceptions (e.g., in vitro fertilization (IVF)). Reported cumulative natural conception rates are used less in the literature and are based on having vaginal intercourse each month over a 12-month period. Both forms of reporting for natural and assisted conceptions show a similar trend, whereby younger women have a greater chance of conceiving and older women have less chance. (1, 2) Infertility can affect the couples' psychological well-being and sexual relationship (4) and cause significant personal anguish. (2) The overwhelming desire to conceive and the psychological stress that accompanies infertility mean that these couples/ individuals are a vulnerable group and, as such, there is an ethical, moral, and legal requirement for professional, open, and truthful promotion, marketing, and advertising about the benefits of infertility treatments. This includes the potential role of massage for the treatment of infertility. Massage specialization seems to be increasing as massage therapists hone their skills in a particular area and as they distinguish themselves from their competitors. One area of specialization is infertility massage. The aim of this commentary is to discuss the evidence, or lack thereof, for infertility massage, the implications for treatment, and the risks and ethical issues associated with the promotion, advertising, and treatment of fertility massage.
Massage aND PsyChOlOgICal sTRessINDUCeD INfeRTIlITy
There is good evidence showing that stress can affect the reproductive system and thus the ability to conceive. Research has found that psychological stress can affect both men and women, with psychological stress leading to lower serum total testosterone levels with secondary rises in serum luteinizing hormone and follicle-stimulating hormone levels altering seminal quality in men. (5) In women, stress can increase the level of cortisol (a stress hormone) which inhibits estradiol production/biosynthesis by "affecting the granulosa cell functions within the follicle" (6) which leads to a deterioration of the quality of the oocyte and, in IVF, a reduction in the number of retrieved oocytes. (6) Stress can also affect the hypothalamicpituitary-ovarian axis by reducing hypothalamic gonadotropin-releasing hormone secretion, in turn reducing pituitary secretion of luteinizing hormone and follicle-stimulating hormone, thereby reducing ovarian hormone synthesis and, in some cases, ovulation. (7) Psychological stress increases the concentration of glucocorticoids and catecholamines (8) which can excite catecholamines alpha receptors and cause vasoconstriction, thereby reducing uterus blood flow (7) which may reduce endometrial and sub-endometrial blood flow and thus pregnancy outcomes (both in IVF and non-IVF pregnancy attempts). (7) In addition, research has shown that psychological stress can trigger embryonic death. (9) (10) (11) The exact mechanism for this loss is unknown, but a decrease in pregnancyprotective cytokines, a reduction in progesterone and prolactin, and elevated glucocorticoids are all thought to contribute to stress-triggered pregnancy loss such as miscarriage. (9, 10, 12) It is clear that psychological stress can impact the quality of the semen, the quality and quantity of oocytes, ovulation, uterine blood flow, and the mechanisms and processes needed to convince and carry a fetus full-term; however, many individuals endure psychological stress and encounter no problems conceiving or carrying to term. Therefore, the ability to identify individuals who are susceptible to stressinduced reproductive issues is imperative so that these individuals can receive appropriate treatment.
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School of Medicine, Western Sydney University, Campbelltown, NSW, Australia available on massage and infertility, and only one paper on improving implantation with vibrational massage, (20) it is difficult to ascertain that fertility massage works. Any promotion of fertility massage that involves an objective effect (i.e., improves fertility, removes scar tissue, or improves egg quality) must be supported by evidence. Any massage therapist offering fertility massage and listing objective benefits of this type of massage will be behaving unethically unless they can provide robust evidence that massage can do these things.
IMPlICaTIONs fOR PRaCTICe BaseD ON The Massage aND sTRess evIDeNCe
The moderate pressure massage applied to produce the biochemical and parasympathetic effects for reducing the effects of stress is what would be considered a mainstream, normal massage technique. Therefore, there are no special massage techniques that need to be taught (outside of normal massage therapy training) for psychological stress-related 'fertility' massage.
Evidence is needed for the efficacy of massage for infertility-related stress reduction and more research on how to identify the individuals that psychological stress-reduction massage may be of benefit to. Massage treatment for the purpose of decreasing psychological stress has limitations, with treatment only being able to address the effects of stress not other causes of infertility such as oxidative stress issues, polycystic ovarian syndrome, or primary ovarian insufficiency. Any linkage of benefit to these conditions from massage may be deceptive and misleading.
As there is no specific research on the effect of massage for psychological stress-induced infertility, the dosage (e.g., the number of treatments needed to produce an effect) is not known. The evidence for the reduction in cortisol levels after a massage is mixed, (13, 14, 16, 18, 19) and it is not known how long it may take for a drop in cortisol levels to impact and improve reproductive stress-related pathology. How long the effects of massage last are also not known, nor is the most efficacious time in a women's cycle to have massage, nor how long it takes for massage to alter seminal quality in men. Further research is needed to help answer these questions.
How do massage therapists know when stress is related to infertility/fertility issues and which patients may benefit from massage? Fertility issues may involve multiple factors of which stress is just one aspect. To complicate the situation, infertility is stressful and stress might be an outcome from the infertility, not one of the primary causative factors. It is recommended that massage therapists have a referral network in place to help ensure that massage therapy is not used as a primary treatment option for infertile couples. A good working relationship with local
Massage aND sTRess
There are a number of studies that show that massage appears to decrease psychological stress, including studies showing moderate pressure massage reduces stress hormones such as cortisol and catecholamine, increases vagal tone, suggestive of a heightened parasympathetic state, and decreases sympathetic nervous activity; (13) (14) (15) (16) (17) however, other studies show that massage does not reduce cortisol levels. (18, 19) It is noted that light massage does not appear to have the same above-mentioned biochemical effects. (13, 14) A 2015 study found that andullation therapy (30-min, deep relaxation massage) on an oscillating (vibrating device) prior to blastocyst transfer in a cryocycle (frozen cycle) improved embryo implantation. (20) A frozen cycle (cryocycle) is a cycle that involves the transfer of a thawed, previously frozen embryo to uteri that have been hormonally prepared. The authors hypothesized this was due to a reduction in stress, a reduction in uterine contractions, and an enhancement of blood flow in the abdominal area. (20) The intervention used in the this study is not the traditional 'massage' involving touch; however, this type of massage may activate the body's pressure receptors and thus produce the same type of effect as moderate 'massage' using touch (e.g., hands or feet). Therefore, while the above-mentioned links between the effects of massage for stress and the correlation for its use in stress-related infertility/fertility issues is promising, more evidence is needed.
The eThICs Of COMMeRCe IN The PROMOTION Of feRTIlITy Massage
There is an obligation on all massage therapists to ensure that the promotion of any massage service is not unethical. It is important to recognize that ethics encompasses both the act of prescribing or administering an intervention and also the ethics of the selling of health care products and services. The ethical obligations of massage therapists cover both of these aspects as they are providing a service (massage) for sale and administering an intervention. Two of the principles of ethics involved in marketing and selling services of health care are that the product offered "works" (in the language of commercial law, it is "merchantable") and that the product or services are only sold to people who are capable of understanding whether the product will meet their needs. (21) A massage therapist's belief that fertility massage works is not enough to ensure that the promotion of the service being sold is ethical. (21) The foundations of what 'works' in health care is a mixture of clinical experience and judgment, a thorough understanding of human physiology, and a sound understanding of the relevant research evidence. As there is no research includes for what condition it may provide benefit, for whom it may benefit, and where it will not provide benefit. For example, to say that fertility massage promotes the production and quality of the egg and sperm is misleading. There is some evidence that suggests that deep relaxation vibrational massage may improve embryo implantation (20) and some evidence that massage may aid in decreasing cortisol levels (14, 20) in women who are suffering from psychological stress who have increased cortisol levels that lead to a deterioration of the quality of the oocyte and, in IVF, a reduction in the number of retrieved oocytes. (6) There is, however, no evidence that massage can improve egg quality or quantity in women with low ovarian reserves or premature ovarian failure or in women with damaged eggs from smoking, radiation therapy or chemotherapy.
Unreasonable Expectations of Beneficial Treatment
As there is no direct evidence of efficacy of massage for infertility, any advertisement or promotion of fertility massage needs to ensure that no statements are used that give an unreasonable expectation of the treatment. Therefore, no advertisement or promotion of fertility massage should imply that it was the massage that led to the conception and/or a live birth. Furthermore, it would also be unethical to cite pregnancy success rates associated with massage. There is no evidence linking massage to increased conception and, as pregnancy success rates vary by age, decreasing as the couple ages, (3) it is very easy for an advertisement citing pregnancy success rates to confer unreasonable expectations of benefit. Any promotion or advertising of massage's success in helping couples conceive is indicating unreasonable expectations of benefit, as there is no evidence that massage is a significant contributory factor in conceiving and it is much more likely that the conception success was due to time as cumulative conception rates show, the more than a couple tries to conceive, the more likely they are to succeed. (2) 
CONClUsION
Couples suffering from infertility are a vulnerable group and, as such, must be protected from unethical, misleading, and deceptive advertising and promotion of the benefits of fertility massage. To date, there is no evidence that fertility massage is beneficial and, therefore, any promotion of objective fertility outcomes that would be gained from receiving a fertility massage would be deemed unethical. Any treatment and advertising or promotion of massage must be evidence-based, and practitioners must ensure that the information provided does not mislead, deceive or overstate the benefits of massages. In particular, gynecologists/obstetricians will ensure that a clearer picture of the etiology of the infertility is known and, therefore, the role that massage can play in treatment will also be better defined. There is no research on the role of massage as a prophylactic treatment for reducing the effects of psychological stress-induced infertility. Thus, ethically there is evidence that massage may help with psychological stress and therefore may be of benefit to a stressed individual with fertility issues; however, there is no evidence to use massage prophylactically.
Gynecologists and obstetricians are part of the more traditional health care community where there is a strong ethical and rigorous scientific methodology, which can lead to a gulf between providers of massage and obstetric and gynecological health care providers. Therefore, more rigorous evidence is needed on the effects of massage and stress-related psychological infertility beginning with the presentation of measurable objectives in the form of well-written and strong methodological case studies, case series, and finally a larger controlled trial.
The DaNgeRs aND RIsks assOCIaTeD wITh The PROMOTION aND aDveRTIsINg Of feRTIlITy Massage fertility Massage as a specialty
By advertising or promoting or identifying 'fertility' massage as a separate type of massage, the industry is indicating that fertility massage is different to what can be treated in a 'normal' massage consultation. Specialization implies that only a specific type of massage will improve fertility, yet there is no evidence-based research to support this and the 2015 article that found that "massage" improves embryo implantation in a frozen IVF cycle did not use a specialized massage technique. (20) The evidence for how massage may improve fertility is limited to physiological stress (13, 14, 17, 20) and does not include specialized massage techniques to induce benefits. Advertising or promoting fertility massage as a separate type of massage implies to both consumers and other health care professionals that there are no fertility benefits from an 'ordinary/regular' massage treatment and/or that there are more benefits from having a 'fertility massage' than a 'regular massage'.
Ensuring that Statements About the Effects and Benefits of Fertility Massage Are Not

Misleading or Deceptive
Statements made about fertility massage to treat particular conditions and its benefits need to be backed up by acceptable evidence. When promoting or advertising massage to improve fertility, it needs to be really clear what the evidence is saying. This
